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(54) BLUR CORRECTING PHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blur correcting 
photographic device which is reduced in power 
consumption by not performing holding control over a 
blur correcting lens to a fixed position as much as 
possible when no blur correcting operation is performed 
even if a lock mechanism is not provided and eliminates 
unnatural vibration of an image displayed in a liquid 
crystal finder or on a liquid crystal monitor, etc., when 
vibration is conducted owing to mechanical disturbance. 
SOLUTION: The natural vibration frequency fn of a 
movable part of a blur correction unit and the refreshing 
rate fr of the liquid crystal monitor 13 are so related that 
&verbar;fn-fr X n&verbar;^5 (n: natural number). On 
condition that the natural vibration frequency fn and 
refreshing rate fr are in this relation, the image displayed 
on the liquid crystal monitor 13 does not vibrate 
unnaturally even if the blur correcting lens 1 vibrates, for 
example, when a flash light unit pops up, thereby giving 
no feeling of physical disorder to a photographer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The Bure amendment optical system which forms a part of photography optical system 
[ at least ]. and amends Bure in the image pick-up side of photography equipment. The supporter 
which supports said Bure amendment optical system, and the optoelectric transducer which 
carries out photo electric conversion of the photographic subject image obtained according to 
said photography optical system, The display which displays the image obtained by said 
optoelectric transducer, and said optoelectric transducer and/or said display are controlled. The 
renewal control section of an image which determines the renewal frequency of an image at the 
time of said photo electric conversion and/or said display. When are ****** ** Bure amendment 
photography equipment, said renewal frequency of an image is set to fr (Hz), the resonant 
frequency of the vibration system which consists of said Bure amendment optical system and 
said supporter is set to fn (Hz) and the natural number is set to n | The Bure amendment 
photography equipment characterized by having the relation of fn-frxn|<=5. 

[Claim 2] The Bure amendment optical system which forms a part of photography optical system 
[ at least ], and amends Bure in the image pick-up side of photography equipment, The supporter 
which supports said Bure amendment optical system, and the optoelectric transducer which 
carries out photo electric conversion of the photographic subject image obtained according to 
said photography optical system, It is Bure amendment photography equipment equipped with 
the display which displays the image obtained by said optoelectric transducer. Said display 
Predetermined time amount including the time of an impact being added into the sequence of 
Bure amendment photography equipment, the Bure amendment photography equipment 
characterized by indicating said display to the display corresponding to an impact. 
[Claim 3] It is Bure amendment photography equipment which said display displays the same 
image data as said display as said display corresponding to an impact in Bure amendment 
photography equipment according to claim 2, or is characterized by disappearing a display. 
[Claim 4] In Bure amendment photography equipment according to claim 2, said optoelectric 
transducer and/or said display are controlled. When it has the renewal control section of an 
image which changes the renewal frequency of an image at the time of said photo electric 
conversion and/or said display, the resonant frequency of the vibration system which consists of 
said Bure amendment optical system and said supporter is set to fn (Hz) and the natural number 
is set to n The renewal control section of an image is Bure amendment photography equipment 
characterized by displaying the output from said optoelectric transducer on said display as said 
display corresponding to an impact with the renewal frequency fr of an image (Hz) which fills |fn- 
frxn|<=5. 

[Claim 5] It is Bure amendment photography equipment characterized by to include at least one 
of the power-up points of said photography equipment at the focus actuation time by said 
photography optical system at the focal distance modification time by said photography optical 
system the time of the flash equipment with which said photography equipment is equipped 
popping up, when said impact Joins any 1 term from claim 2 to claim 4 in the Bure amendment 
photography equipment of a publication. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Bure amendment photography equipment 
which takes a photograph by amending Bure of an image by moving some or all of a taking lens 
among the so-called digital still cameras etc. 
[0002] 

[Description of the Prior Art] In order to amend Bure of the image photoed with a camera in 
recent years, the deflection of a camera is detected, and in accordance with the deflection of a 
camera, the technique which amends image Bure on a film plane is being established by moving 
some lenses. Drawing 1 1 is a conceptual diagram about the deflection of a camera. The 
deflection of a camera consists of pitching yawing rolling motion which is rotation of three 
degrees of freedom, and movement of the X-Y and the Z direction which is the translational 
motion of three degrees of freedom, and has a total of six degrees of freedom. Usually, Bure 
amendment is performed to movement of two degrees of freedom of pitching yawing. 
[0003] The Bure compensator is equipped with the angular-velocity sensor 101, CPU102, the 
electrical-potential-difference driver 103, VCM104, and optical location detection equipment 105 
grade. In addition, although this Bure compensator is equipped with two control systems of 
pitching yawing, since it is the same configuration, by drawing 8 , the suffix of p and y is attached 
and it gives common explanation. 

[0004] The angular-velocity sensor 101 is a sensor which supervises deflection movement of a 
camera, the angular-velocity meter of the piezo-electric oscillating type which usually detects 
the Coriolis force produced by rotation is used for it, and two pieces, a total of 101 angular 
velocity p for pitching deflection detection and a total of 101 angular velocity y for yawing 
deflection detection, are being used for it. 

[0005] CPU102 is a part which performs processing which changes into the target-position 
information on the Bure correcting lens 1 the output by which the angular-velocity sensors lOlp 
and lOly were quantized, this target-position information — the electrical-potential-difference 
drivers 103p and 103y — using — the electromagnetism of the Bure amendment unit — it 
inputs into VCM(s) (voice coil motor) 104p and 104y which are mechanical components, and the 
Bure correcting lens 1 is moved so that Bure may be amended. 

[0006] The optical location detection equipments 105p and 105y are parts which supervise the 
location of the Bure correcting lens 1, and the output is inputted into CPU102 and used for drive 
control of the Bure correcting lens 1 . 

[0007] The above configurations can amend blurring by driving the Bure correcting lens 1 
according to a deflection. 

[0008] By the way, in recent years, the so-called digital still camera (following, DSC) using an 
optoelectric transducer as an image sensor has spread not using a film. In DSC, it is common to 
have the liquid crystal finder and the liquid crystal display monitor, and the power used for data 
processing of an image etc. is also large, and its power consumption is large. Therefore, in DSC, 
the battery life became a problem in many cases, the cell was lost by about 100 shots in many 
cases, and to lessen power consumption was desired. 
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[0009] Moreover, since image pick-up side size is small as compared with the conventional silver 
salt format in DSC, the image circle of optical system also becomes small and the miniaturization 
of the component of a lens-barrel is possible, the demand of a miniaturization is also very strong 
to DSC. 

[0010] The demand of the Bure amendment is [ as opposed to / on the other hand / DSC ] also 
strong. With high scale-factor-ization, in DSC, this is because a scale factor can be freely 
gathered by the image processing (the so-called digital zoom), for example, carries out a zoom 8 
times optically, and may be further expanded by the digital zoom. Therefore, possibility of 
starting blurring by the long focus side is higher. In such a long focal camera, the Bure 
amendment technique is indispensable and the above Bure compensators came to be built into 
DSC. 

[001 1] Conventionally, the lock device for holding the Bure correcting lens to a position 
mechanically was needed for the Bure amendment unit for the Bure amendment interchangeable 
lenses. This is because there is possibility that the Bure amendment interchangeable lens can be 
attached to a camera without current supply capacity and the location of the Bure correcting 
lens becomes unfixed in that case. Moreover, the lock device was required, in order to prevent 
that the location of the Bure correcting lens becomes unfixed similarly when not operating the 
Bure amendment function even if it is a camera corresponding to the Bure amendment 
interchangeable lens. 
[0012] 

[Problem(s) to be Solved by the Invention] However, when the lock device of the Bure correcting 
lens was established, it became difficult to miniaturize the component of a lens-barrel and there 
was a problem that a camera was enlarged. When it was DSC which cannot perform lens 
exchange as which a miniaturization is required especially, by establishing a lock device, a 
miniaturization could not be attained but it was a problem. 

[0013] Here, temporarily, when the lock device of the Bure correcting lens is abolished, since the 
Bure correcting lens is driven to the Bure amendment authorized state (condition of the Bure 
amendment ON) to which the Bure amendment actuation is permitted, the location of the Bure 
correcting lens does not become unfixed and there is no problem in it. however, in the state of 
the Bure amendment disapproval which does not permit the Bure amendment actuation 
(condition of the Bure amendment OFF) If a lock device is abolished, the location of the Bure 
correcting lens cannot become unfixed, and cannot satisfy desired optical-character ability 
upwards at the time of photography, and When the Bure correcting lens had vibrated according 
to mechanical disturbance etc., the image which vibrated will be displayed on a liquid crystal 
finder, a liquid crystal display monitor, etc., and there was a problem of giving a photography 
person sense of incongruity. 

[0014] For example, with the camera of the gestalt of which the light-emitting part of flash 
luminescence equipment Jumps out (it pops up), there was a problem that the Bure correcting 
lens vibrated at the time of pop up, and the image currently displayed on the liquid crystal finder, 
the liquid crystal display monitor, etc. vibrated. It always energizes to VCM and the technique of 
carrying out maintenance control of the Bure correcting lens in a fixed location can be 
considered so that the Bure correcting lens may not move in order to avoid these problems for 
example. 

[0015] However, since it always energizes to VCM in order to always hold the Bure correcting 
lens in a fixed location, great power will be needed and it will lead to the fall of a battery life. As 
stated previously, in DSC, power consumption needed to be lessened as much as possible, and it 
was difficult to always carry out maintenance control of the Bure correcting lens in a fixed 
location. 

[0016] The technical problem of this invention is offering the Bure amendment photography 
equipment with which the image currently displayed on the liquid crystal finder, the liquid crystal 
display monitor, etc. does not vibrate unnaturally, when power consumption is lessened, without 
performing maintenance control to the fixed location of the Bure correcting lens as much as 
possible when not performing the Bure amendment actuation and vibration is transmitted 
according to mechanical disturbance, even if it is the case where it does not have a lock device. 
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[0017] 

[Means for Solving the Problem] This invention solves said technical problem with the following 
solution means. In addition, although the sign corresponding to the operation gestalt of this 
invention is attached and explained in order to make an understanding easy, it is not limited to 
this. Namely, the Bure amendment optical system which invention of claim 1 forms a part of 
photography optical system [ at least ] (L1-L4), and amends Bure in the image pick-up side of 
photography equipment (1), The supporter (2) which supports said Bure amendment optical 
system, and the optoelectric transducer which carries out photo electric conversion of the 
photographic subject image obtained according to said photography optical system (21), The 
display which displays the image obtained by said optoelectric transducer (13), The renewal 
control section of an image which controls said optoelectric transducer and/or said display, and 
determines the renewal frequency of an image at the time of said photo electric conversion 
and/or said display (102a), When are ******** Bure amendment photography equipment, said 
renewal frequency of an image is set to fr (Hz), the resonant frequency of the vibration system 
which consists of said Bure amendment optical system and said supporter is set to fn (Hz) and 
the natural number is set to n | It is Bure amendment photography equipment characterized by 
having the relation of fn— Frxn|<=5. 

[0018] The Bure amendment optical system which invention of claim 2 forms a part of 
photography optical system [ at least ] (L1-L4), and amends Bure in the image pick-up side of 
photography equipment (1), The supporter (2) which supports said Bure amendment optical 
system, and the optoelectric transducer which carries out photo electric conversion of the 
photographic subject image obtained according to said photography optical system (21), It is 
Bure amendment photography equipment equipped with the display (13) which displays the image 
obtained by said optoelectric transducer. Said display It is Bure amendment photography 
equipment characterized by giving predetermined time amount including the time of an impact 
being added into the sequence of Bure amendment photography equipment, and an indication of 
said display to the display corresponding to an impact 

[0019] Invention of claim 3 is Bure amendment photography equipment characterized by for said 
display (13) displaying the same image data as said display as said display corresponding to an 
impact, or disappearing a display in Bure amendment photography equipment according to claim 
2. 

[0020] Invention of claim 4 controls said optoelectric transducer (21) and/or said display (13) in 
Bure amendment photography equipment according to claim 2. When it has the renewal control 
section of an image (102a) which changes the renewal frequency of an image at the time of said 
photo electric conversion and/or said display, the resonant frequency of the vibration system 
which consists of said Bure amendment optical system and said supporter is set to fn (Hz) and 
the natural number is set to n The renewal control section of an image is Bure amendment 
photography equipment characterized by displaying the output from said optoelectric transducer 
on said display as said display corresponding to an impact with the renewal frequency fr of an 
image (Hz) which fills |fn-frxn|<=5. 

[0021] In Bure amendment photography equipment given in any 1 term from claim 2 to claim 4, 
when said impact is added, invention of claim 5 It is Bure amendment photography equipment 
characterized by including at least one of the powei^up points of said photography equipment at 
the focus actuation time by said photography optical system at the focal distance modification 
time by said photography optical system (L1-L4) the time of the flash equipment (14) with which 
said photography equipment is equipped popping up. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
more detail, referring to a drawing etc. 

(The 1st operation gestalt) Drawing 1 is drawing showing the outline of the 1st operation gestalt 
of DSC by this invention. Drawing 2 is the block diagram of the 1st operation gestalt of DSC by 
this invention. In addition, the same sign is given to the part which achieves the same function as 
the conventional example mentioned above, and the overlapping explanation is omitted suitably. 
Moreover, although the Bure compensator is equipped with two control systems of pitching 
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yawing, since it is the same configuration, it only presupposes that it is that the suffix of p and y 
is attached and shown in drawing 1 , and explains by the following explanation, without 
summarizing both and attaching a suffix. 

[0023] DSC in this operation gestalt A liquid crystal display monitor 13, flash equipment 14, the 
pop-up mechanical component 15, the release switch 16. a zoom lever 17, an encoder 18, DC 
motor 19 for zoom, the stepping motor 20 for focuses, CCD21, the Bure amendment ON/OFF 
switch 22, the image pick-up circuit 31, The A/D-conversion section 32, the image-processing 
section 33, a display and control section 34, the image storage section 35, the angular-velocity 
sensor 101, Maine CPU102a. Bure amendment CPU102b, driver circuits 103, 108, and 109, 
VCM104, optical location detection equipment 105, the amplifier filter circuit 106. It has 
EEPROM107, the lens groups L1-L4, etc., and is photography equipment which records the 
photoed still picture on record media, such as non-illustrated memory card 

[0024] A liquid crystal display monitor 13 is the display prepared in the camera tooth back, and is 
controlled by Maine CPU102a through the display and control section 34. 
[0025] Flash equipment 14 is the so-called stroboscope luminescence equipment which emits 
light in a flash when required [ photographic subject brightness is low, and ], and illuminates a 
photographic subject. It is contained in the camera, and when required, flash equipment 14 is 
controlled by Maine CPU102a, it pops up automatically and usually emits light 
[0026] The pop-up mechanical component 15 is a mechanical component which it is controlled 
[ mechanical component ] by Maine CPU102a and pops up flash equipment 14. With this 
operation gestalt, when carrying out adsorption maintenance of the flash equipment 14 with the 
non-illustrated magnet at the time of receipt and making it pop up, it energizes in a non- 
illustrated coil, the magnetism of a magnet is negated, and it pops up using the energization force 
with a non-illustrated spring. 

[0027] The release switch 16 and a zoom lever 17 are operating members used for release 
actuation and zooming actuation, and are connected to Maine CPU102a, respectively. 
[0028] Encoders 18 are encoders, such as a photo interrupter prepared in the DC motor for 
zoom. The angle of rotation of DC motor 19 for zoom is detected by this encoder 18. The zoom 
encoder information outputted from an encoder 18 lets the zoom control section 123 pass, and 
is inputted into the target-position transducer 121. 

[0029] DC motor 19 for zoom is a motor into which the lens groups L1-L3 are operated through 
the moderation device in which it does not illustrate, and a focal distance is changed. Moreover, 
by the drive of DC motor 19 for zoom, collapsing actuation of a lens-barrel is also possible and is 
come. 

[0030] The stepping motor 20 for focuses is a motor which drives the lens group L4 which is a 
focal lens group in the direction of an optical axis, and performs focus control actuation. 
[0031] CCD21 is an optoelectric transducer which picturizes electronically the image obtained 
by the lens groups L1-L4, and is connected to the image pick-up circuit 31. 
[0032] It is the operating member function as the Bure amendment actuation authorization 
section which chooses and switches the Bure amendment authorized state (condition of the 
Bure amendment ON) to which the Bure amendment actuation is permitted, and the Bure 
amendment disapproval condition (condition of the Bure amendment OFF) of not permitting the 
Bure amendment actuation, and the Bure amendment ON/OFF switch 22 is connected to Maine 
CPU 102a. 

[0033] The image pick-up circuit 31 is a circuit which processes read in timing of CCD21 etc. 
Moreover, the image pick-up circuit 31 also performs control of a frame rate according to 
directions of Maine CPU102a. In addition, a frame rate is a count (renewal frequency of an 
image) by which an image is updated in 1 second, when the reading timing of CCD is generally 
shown, it is used, and fps (a frame/s) is used for it as a unit in many cases. It is common to use 
a refresh rate and to use Hz as a unit in 1 second like a frame rate, as an expression which 
shows the count by which an image is updated, on the other hand, when updating timing, such as 
a monitor display, is shown. With this operation gestalt. the refresh rate synchronizes with a 
frame rate, and if a frame rate is changed, it will change so that a refresh rate may synchronize. 
[0034] The A/D-conversion section 32 is a part which changes the analog output from the image 
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pick-up circuit 31 into a digital signal, and tells Maine CPU102a and the image-processing 
section 33. 

[0035] The image-processing section 33 is a part which performs various processings required 
for the display to a liquid crystal display monitor 13, and the storage to the image storage 
section 35 in an image. After the image displayed on a liquid crystal display monitor 13 is 
outputted from the image-processing section 33, it is sent to a display and control section 34 
through non-illustrated VRAM (Video RandomAccess Memory). A display and control section 34 
is a part which controls the display of a liquid crystal display monitor 13. Although a display and 
control section 34 also performs control of the refresh rate of a liquid crystal display monitor 13 
according to directions of Maine CPU102a, the display and control section 34 in this operation 
gestalt controls as mentioned above so that a refresh rate synchronizes with a frame rate. 
[0036] The image storage section 35 is a part which compresses for example, using a JREG 
method etc. and memorizes the output from the image-processing section 33 to a storage etc. 
[0037] The angular-velocity sensor 101 is an angular-velocity meter attached in the body of a 
camera. A/D conversion quantizes through the amplifier filter circuit 106, and the output of the 
angular-velocity sensor 101 is inputted into Bure amendment CPU102b. 
[0038] CPU102 is a control section constituted by Maine CPU102a and Bure amendment 
CPU102b. Maine CPU102a is mainly performing the sequence of a camera, and image- 
processing-related processing. As mentioned above, Maine CPU 102a controls the image pick-up 
circuit 31 and a display and control section 34, and works also as a renewal control section of an 
image which changes a frame rate and a refresh rate. The Bure amendment ON/OFF switch 22, 
the release switch 16, the zoom lever 17, the liquid crystal display monitor 13, the pop-up 
mechanical component 15, and the CCD21 grade are connected to Maine CPU102a. 
[0039] Bure amendment CPU102b is performing control of a zoom drive, a focal drive, and the 
Bure amendment drive including the target-position transducer 121, the Bure amendment 
control section 1 22, the zoom control section 1 23, and the focal control section 1 24. 
[0040] The zoom control section 123 is a part which controls the drive of a zoom group (L1-L3). 
The zoom control section 123 drives DC motor 19 for zoom through a driver circuit 109 based 
on the information on the zoom lever 17 sent from Maine CPU102a. 

[0041] The focal control section 124 is a part which controls the drive of the lens group L4 
which is a focal group based on the amount information of focal drives sent from Maine 
CPU102a. The amount information of focal drives sent from Maine CPU102a is told to the 
stepping motor 20 for a focal drive via the driver circuit 108 for stepping motors. Moreover, the 
amount information of focal drives is inputted into the below-mentioned target-position 
transducer 121. 

[0042] The target-position transducer 121 is a part which computes the target-position 
information on the Bure correcting lens 1 based on the above-mentioned zoom encoder 
information, the amount information of focal drives, and the adjustment value further written in 
EEPROM107. The output from the target-position transducer 121 is inputted into the Bure 
amendment control section 1 22. 

[0043] The Bure amendment control section 1 22 is a part which performs follow-up control so 
that the Bure correcting lens 1 may drive as the target-position information inputted from the 
target-position transducer 121. The output from the Bure amendment control section 122 is 
inputted into a driver circuit 103 as a digital driving signal. To a driving signal, a driver circuit 103 
switches, carries out the seal of approval of the electrical potential difference to the coll section 
3 (refer to drawing 3 ) of VCM104, and drives VCM104. 

[0044] The location of the Bure correcting lens 1 is supervised by the below-mentioiied optical 
location detection equipment 105, A/D conversion of the output from PSD10 (refer to drawing 
3 ) of optical location detection equipment 105 is further carried out through non-illustrated 
amplifier and a low pass filter, and it is inputted into Bure amendment CPU102b. Within Bure 
amendment CPU 102b, (V1-V2)/(V1+V2) is calculated from the component both-ends outputs 
VI and V2 of PSD10. the gain-adjustment value written in at the time of factory shipments is 
applied, and it changes into the positional information of the Bure correcting lens 1. The 
positional information of the changed Bure correcting lens 1 is fed back to the Bure amendment 
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control section 122. 

[0045] Moreover, Bure amendment CPU102b is communicating at Maine CPU102a and fixed 
spacing. As information which communicates, there are a condition of the Bure amendment 
ON/OFF switch 22, a condition of the release switch 16, information from a zoom lever 17, and 
body sequence information. Body sequence information is the information about lens-barrel 
delivery initiation, collapsing initiation, flash equipment pop-up initiation, etc. 
[0046] A driver circuit 103,108.109 is a circuit respectively, required since VCM104, the stepping 
motor 20 for focuses, and DC motor 1 9 for zoom are driven. 

[0047] VCM104 is a voice coil motor which drives the Bure correcting lens 1. Of a driver circuit 
103 and VCM104, the Bure amendment mechanical component which drives the Bure correcting 
lens 1 is formed. Optical location detection equipment 105 is a sensor which detects the location 
of the Bure correcting lens 1. 

[0048] The amplifier filter circuit 106 is a circuit equipped with the low pass filter from which a 
noise component is removed while amplifying the signal outputted from the angular-velocity 
sensor 101. EEPROM107 is the non-volatile storage section which memorizes various 
adjustment values, such as a gain-adjustment value of optical location detection equipment 105, 
and the other set points. 

[0049] The lens groups L1-L4 are lens groups which form photography optical system by 
combining these, the lens groups L1-L3 function as a zoom group, and the lens group L4 
functions as a focal group. Moreover, the lens group L3 contains the Bure amendment unit, and 
is connected to Bure amendment CPU102b. Drawing 3 is drawing having expanded and shown 
the Bure amendment unit contained in the lens group L3. The Bure correcting lens 1 is the Bure 
amendment optical system by which caulking maintenance is carried out in the lens room 2. 
[0050] The lens room 2 is a supporter holding the Bure correcting lens 1, the movable electrical- 
and-electric-equipment substrate 9 pastes up, and the coil 3 for driving the Bure correcting lens 
1 to the movable electrical-and-electric-equipment substrate 9 is attached. The lens room 2 is 
held by the four springs material 8. Spring material with conductivity, such as phosphor bronze, is 
used for the spring material 8. It is possible to move smoothly the movable range of the direction 
which carries out an abbreviation rectangular cross with an optical axis by the deflection of this 
spring material 8 as can move like [ in case there is a link mechanism ] at the lens room 2. 
Electric supply to the above-mentioned coil 3 is performed through this spring material 8. 
[0051] A magnet 4 is a permanent magnet adhered to York 5. York 5 is fixed to the right 
substrate 6, and the gap between a magnet 4 and a coil 3 is kept proper. The magnetic flux in a 
magnet 4 and the magnetic circuit constituted by York 5 will enable it to generate driving force 
in the direction which carries out an abbreviation rectangular cross with an optical axis, if a 
current is passed in a coil 3. VCM104 is formed of these coils 3, a magnet 4, and York 5. 
[0052] The location of the Bure correcting lens 1 is supervised by PSD10. LED11 is attached in 
the electric substrate 12 fixed to the right substrate 6. The light floodlighted from LED 11 passes 
slit 9a prepared in the movable electrical-and-electric-equipment substrate 9, and it carries out 
incidence on PSD 10 fixed to the left substrate 7. PSD 10 is the component which can detect the 
center-of-gravity location of light, and the center^of-gravity location of the light which carries 
out incidence to PSD 10 by migration of slit 9a moves, and it becomes possible [ detecting the 
location of the Bure correcting lens 1 ]. Optical location detection equipment 105 is formed of 
these slit 9a, and PSD10 and LED11. 

[0053] In addition, the Bure amendment unit in this operation gestalt is not equipped with the 
lock device which fixes the location of the Bure correcting lens 1 so that it may understand, 
even if it sees drawing 3 . Therefore, the tooth space which was being used for the lock device 
can be used effectively, and it is small rather than DSC with the conventional lock device. 
Moreover, since it does not have the lock device, in not performing the Bure amendment control, 
the moving part containing the Bure correcting lens 1 is in the condition which can move freely 
in the movable range. Moreover, since spring support is carried out by the spring material 8, the 
moving part which consists of the Bure correcting lens 1, the lens room 2, a coil 3. and the 
movable electrical-and— electric-equipment substrate 9 will cause vibration with the resonant 
frequency decided by the mass (mass) and the spring force of moving part, if vibration is added 
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according to mechanical disturbance etc. The detailed explanation about this resonant frequency 
is mentioned later. 

[0054] Next, the contents of the control which the Bure amendment control section 122 
performs are explained. Drawing 4 is a block diagram explaining the control which the Bure 
amendment control section 122 performs. As stated also in advance, the target-position 
information which the target-position transducer 121 changed, and the positional information 
(lens positional information) of the Bure correcting lens 1 obtained from optical location 
detection equipment 105 are inputted into the Bure amendment control section 122. 
[0055] First, PID control is explained. PID control is performed using the deflection of the 
target-position information on the Bure correcting lens 1, and lens positional information. First, 
lens positional information is subtracted from target-position information, and the multiplication 
of the proportionality constant Kp is carried out to the numeric value (proportional). Moreover, 
the result of having subtracted lens positional information from target-position information, and 
the information subtracted before 1 sampling are added, and the numeric value is multiplied by 
the integration constant Ki (integral term). Furthermore, the information subtracted before 1 
sampling is subtracted from the result of having subtracted lens positional information from 
target-position information, and the multiplication of the differential constant Kd is carried out to 
the numeric value (differential term). Here, Z expresses Z transform and 1 /Z shows the 
information before 1 sampling. As a result of applying the result of having hung the 
proportionality constant Kp, the result of having applied the integration constant Ki, and the 
differential constant Kd, all are added and it considers as the output of the PID-control section. 
[0056] A feedforward value is calculated while performing PID control. Target-position 
information is multiplied by the number Kff of feedforward, and it considers as a feedforward 
output. In this way, the acquired feedforward value and the result of an operation of PID control 
are added, it inputs into the electrical-potential-difference driver circuit 103 as drive Duty, and 
VCM104 is driven. 

[0057] Next, actuation which Bure amendment CPU102b performs is explained. 
(Maine sequence) Drawing 5 is a flow chart which shows the main actuation which Bure 
amendment CPU102b performs. In step (hereafter referred to as S) 10, a power source is turned 
on and it starts. In S20, DC motor 1 9 for zoom is driven and delivery actuation of a lens-barrel is 
performed. In S30, it detects whether the encoder 18 attached in DC motor 19 for zoom was 
supervised, the lens-barrel let out, and the location was reached. When a lens-barrel lets out 
and the location is arrived at, it progresses to S40, and when having not yet reached, DC motor 
1 9 for zoom is driven until return and a lens-barrel let out to S20 and it arrives at a location. 
The accumulation value of an encoder 18 is reset in S40. 

[0058] In S50, it judges whether the power source turns on. In addition, the monitor of this 
power-source condition is always performed. In the case of a power source OFF, it progresses 
to S60 and, in the case of a power source ON, progresses to S80. In S60, DC motor 19 for a 
zoom drive is driven, and collapsing actuation of a lens-barrel is performed, and it progresses to 
S70 and ends. 

[0059] Accumulation value reading of an encoder 18 is performed in S80. Control of a zoom is 
also performed in Bure amendment CPU102b. When a zoom lever 17 is operated to a long focus 
(Tele) side, the zoom Tele direction drive command is outputted from Maine CPU102a. Moreover, 
when a zoom lever is operated to a short focus (Wide) side, the zoom Wide direction drive 
command is outputted from Maine CPU102a. In Bure amendment CPU102b, DC motor 19 for a 
zoom drive is driven by fixed **, and the accumulation operation of the output from an encoder 
1 8 is performed. This accumulation operation value is read in S80. It becomes convertible into 
the focal distance of optical system from the accumulation value from this encoder. 
[0060] In S90, focal drive step accumulation value reading is performed. In Maine CPU102a, the 
direction and the drive number of steps which a focus suits from the image information on 
CCD21 are sent to Bure amendment CPU 102b. In Bure amendment CPU 102b, the focal control 
section 124 performs delivery and drive control for a driving direction and the number of steps 
to the stepping motor 20 for focuses. Under the present circumstances, the accumulation 
operation of the sent number of steps is performed. In the Bure amendment sequence, reading of 
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this accumulation operation value and conversion in a focal group location are performed. Since 
the focal drive uses the stepping motor, it has a possibility of starting step-out with drive speed 
and a load. When step-out is started, a gap of a step accumulation operation value and a focal 
group location will arise. Therefore, in a focal drive, it is necessary to perform acceleration and 
deceleration so that step-out may not be started. 

[0061] In SI 00. the condition of the Bure amendment ON/OFF switch 22 sent from Maine 
CPU102a is read after focal drive step accumulation value reading, and the condition of the Bure 
amendment ON/OFF switch 22 is judged. In the Bure amendment ON, it progresses to S200 
(Bure amendment on-sequence). In the Bure amendment OFF, it progresses to S300 (Bure 

amendment off-sequence). 

[0062] (Sequence in the Bure amendment ON) Drawing 6 is drawing showing the sequence in the 
Bure amendment ON. In S100 in drawing 5 , when it has been recognized that a Bure amendment 
ON/OFF switch is ON, the Bure amendment sequence is started from S210. The Bure 
amendment actuation is started in S220 (Bure amendment ON). 

[0063] The above-mentioned encoder accumulation value is changed into a focal distance value 
concrete first. Moreover, a focal drive step accumulation value is changed into a focal location. 
Furthermore, it changes into the target position of the Bure correcting lens 1 from the output of 
the value written in EEPROM107, and the angular-velocity sensor 101, and it controls so that 
the Bure correcting lens 1 drives to the target position. Bure amendment is performed by these 
actuation. In addition, even if the Bure amendment ON/OFF switch 22 is ON in the case of an 
interchangeable lens, unless half-push actuation of the release switch 16 is usually performed, 
the Bure amendment actuation is not performed. However, with this operation gestalt. the 
propriety of the Bure amendment actuation is decided only in the state of the Bure amendment 
ON/OFF switch 22. 

[0064] In S230, detection of all push signals is performed after the Bure amendment ON. In all 
push OFF, it progresses to S290 with continuation of the Bure amendment, and escapes from 
the Bure amendment on-sequence. In all push ON, it progresses to S240 and shifts to the 
sequence at the time of photography. 

[0065] Centering is performed in S240. Centering means driving the Bure correcting lens 1 
almost in step to the center position (location as for which the optical axis of the Bure 
correcting lens 1 and the optical axis of the lens groups LI, L2, and L4 carry out abbreviation 
coincidence) of the movable range. In addition, the target-position wave at this time becomes 
able [ direction ] to stabilize the direction which gave inclination somewhat and to drive the Bure 
correcting lens 1 from a simple step configuration. 

[0066] In S250, the Bure amendment control is turned ON during photography. The Bure 
amendment control does not use this center bias during photography to the usual Bure 
amendment control having always hung bias toward the core by center bias. When the Bure 
correcting lens 1 reaches a spilling limit, while center bias prevents a rapid motion of a lens, 
since target-position information is made distorted, it serves as an amendment error. Therefore, 
it becomes possible by not using center bias to demonstrate the amendment effectiveness to 
the maximum extent 

[0067] In S260, it judges whether photography was completed or not by whether the photography 
terminate signal obtained from Maine CPU102a is inputted. When photography is completed, it 
progresses to S270, and when photography is not completed, it returns to S250. 
[0068] In S270, the Bure amendment is ended during photography. In S280, it changes to the 
usual Bure amendment (Bure amendment ON), and escapes from the Bure amendment on- 
sequence with continuation of the Bure amendment (S290). 

[0069] (Sequence in the Bure amendment OFF) Drawing 7 is drawing showing the sequence in 
the Bure amendment OFF. In 8100 in drawing 5 , when it has been recognized that a Bure 
amendment ON/OFF switch is OFF, the sequence in the Bure amendment OFF is started from 



[0070] All push [ the release switch 16 ] is detected in S320. When all push, it progresses to 
S370 and the sequence of the Bure amendment OFF is ended, and when all push, it progresses 
to S330. 



S3 10. 
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[0071] In S330. centering is performed so that the optical axis of the Bure correcting lens 1 and 
the optical axis of the lens groups LI , L2, and L4 may be in agreement With this operation 
gestalt, the core of the movable range of the Bure correcting lens 1 is equivalent to this location. 
Since the reason for performing centering excludes a lock device and constitutes the Bure 
amendment unit for a miniaturization, it is for raising the optical property of a lens, as the optical 
axis of each lens group is in agreement before photography in that which the Bure correcting 
lens 1 is moving in the gravity direction from the movable range core with gravity (it has fallen). 
In order to obtain high resolving especially, it is required to locate the optical axis of the Bure 
correcting lens 1 near the optical-axis core of other lens groups. 

[0072] In S340, station keeping control is performed after centering. It is because the condition 
of having centered is held during photography and it is necessary to maintain the optical 
property under photography at a good condition. Moreover, there is no lock device, and when it 
is spring support, the Bure correcting lens 1 will move by the impact of the shutter actuation at 
the time of photography initiation. Also in order to prevent this, station keeping control needs to 
perform an electric lock and it is necessary to prevent degradation of the image by the impact. 
[0073] In S350, it judges whether photography was completed or not This judgment is made by 
whether a photography terminate signal goes into Bure amendment CPU102b from Maine 
CPU102a. When photography is not completed, return and station keeping control are continued 
to S340, and when photography is termination, it progresses to S360. In S360. station keeping 
control is ended, and it progresses to S370, and escapes from the sequence at the time of the 
Bure amendment OFF. 

[0074] As mentioned above, with the camera in this operation gestalt, as explained, only while 
exposing station keeping control of the Bure correcting lens 1, during a deed and other 
actuation, it supposes fundamentally that station keeping control of the Bure correcting lens 1 is 
not performed, and power consumption is lessened. However, as stated also to explanation of 
the above-mentioned Bure amendment unit with this operation gestalt, the lock device is 
excluded for the miniaturization. Therefore, in the condition of not performing the Bure 
amendment OFF and station keeping control of the Bure correcting lens 1, when an impact joins 
a camera, the Bure correcting lens 1 will vibrate. Since the moving part which consists of the 
Bure correcting lens 1 and lens room 2 grade is supported by the spring material 8. it causes 
vibration with the resonant frequency decided by the impact which joins a camera according to 
the movable mass and spring force. If the load rate of the spring of the imagination which is 
equivalent to m and the four springs material 8 in all the masses of moving part is set to k, it can 
be considered that vibration of moving part (Bure correcting lens 1 grade) is vibration of the 
resonant frequency fn shown below. 
fn=(1/2pi) xroot (k/m) ... (formula 1) 

[0075] Since the camera in this operation gestalt pops up flash equipment according to the 
spring energization force, an impact joins a camera at the time of pop up. Therefore, if it pops up 
in the Bure amendment OFF, if it remains as it is, the Bure correcting lens 1 vibrates, the image 
displayed on a liquid crystal display monitor 13 also shakes, and is observed, and it is unpleasant 
for an observer. Then, he is trying for an unnatural vibration not to appear with this operation 
gestalt in the image displayed on a liquid crystal display monitor 13 by considering are recording 
timing (frame rate = refresh rate) of the resonant frequencies fn and CCD21 of the Bure 
correcting lens 1 as predetermined relation. 

[0076] Drawing 8 is drawing showing migration of the image in the case of having separated from 
the relation which the resonant frequency fn of the Bure correcting lens 1 and relation with a 
refresh rate are aiming at with this operation gestalt mentioned later, and the relation of the are 
recording timing of CCD21. In drawing 8 , the round mark of 1-7 shows the storage time of 
GGD21 to the migration location of an image when flash equipment pops up. Like drawing 8 , if 
the are recording timing of a natural period (inverse number of a resonant frequency fn) and 
GCD21 is not correct whenever the location of the image displayed is updated, it will shift 
greatly, and will become the display with sense of incongruity. 

[0077] Drawing 9 is drawing showing migration of an image in case the resonant frequency fn of 
the Bure correcting lens 1 and relation with a refresh rate (a frame rate and synchronization) 
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have the relation currently aimed at with this operation gestalt, and the relation of the are 
recording timing of CCD21. In addition, by drawing 9 , in order to compare with drawing 8 , the 
case where a refresh rate is made slightly longer than the case of drawing 8 is shown as the 
same as drawing 8 in the oscillatory wave form of an image position. Although the image position 
displayed will move with reduction of the amplitude of vibration like drawing 9 if the are recording 
timing of a natural period and CCD21 is correct, vibration as shown in drawing 8 is not carried 
out Therefore, sense of incongruity is not given to a photography person. 

[0078] In order to make natural the image displayed on a liquid crystal display monitor 13 and not 
to give a photography person sense of incongruity, it is required between a resonant frequency 
fn (Hz) and a refresh rate fr (Hz) to have the relation shown below (formula 2). 
I fn-frxn|<=5 ... (formula 2) 

However, n is taken as the natural number. It is desirable to fill more preferably the relation 
shown below (formula 3). 
fn=frxn ... (formula 3) 

If the relation of the above (formula 3) is filled, it will become the same conditions as the case of 
drawing 9 shown previously, and migration of the image displayed on a liquid crystal display 
monitor 13 will decrease most On the other hand, by (the formula 2), as a difference of fn and 
frxn, the difference to 5Hz is permitted and migration of the image displayed on a liquid crystal 
display monitor 13 increases more than the case where the relation of (a formula 3) is filled, in 
this case. However, in the usual hand deflection, a dominant frequency is 5Hz or less in 
frequency. Therefore, since it is almost the same as the frequency of a hand deflection even if a 
frequency component 5Hz or less is observed, sense of incongruity is not given to a photography 
person. 

[0079] In addition, although explanation of drawing 8 and drawing 9 which were mentioned above 
explained the case where the refresh rate was being changed according to the natural frequency, 
you may make it adjust a natural frequency by changing the load rate of the spring material 8, 
and the mass of moving part Moreover, although vibration by stroboscope pop up is raised with 
the above-mentioned explanation as an example, since it does not change depending on the 
impact to give, also when a photography person throws a camera, it is effective [ the resonant 
frequency of moving part ]. 

[0080] Even if it does not establish a lock device, it does not make a photography person 
according to this operation gestalt, sense an unpleasant shake, since it was made for the relation 
between the refresh rate of a liquid crystal display monitor 13 and the resonant frequency of the 
moving part of the Bure amendment unit to fill predetermined relation. Moreover, since it always 
is not necessary to carry out orientation maintenance of the Bure correcting lens 1, there is 
little power consumption and it can prolong a battery life. 

[0081] (The 2nd operation gestalt) Since only the sequences at the time of the Bure amendment 
OFF which indicated the 2nd operation gestalt to be a part of Bure amendment unit in the 1st 
operation gestalt to drawing 7 differ, the detailed explanation about the part which is common in 
the 1st operation gestalt is omitted suitably. The example it is made to fill predetermined relation 
with the 1 st operation gestalt for the resonant frequency fn of the moving part decided from the 
relation between the moving part of the Bure amendment unit and the spring material 8 and the 
refresh rate fr of a liquid crystal display monitor 13 was shown. However, with this operation 
gestalt it does not require filling the relation (formula 2) to the 1st operation gestalt between the 
refresh rate displayed on a liquid crystal display monitor 13 by the normal state, and the 
resonant frequency fn of moving part About points other than this, the configuration of the Bure 
amendment unit in this operation gestalt is fundamentally [ as the 1st operation gestalt shown in 
drawing 3 ] the same. 

[0082] Next, the actuation which Bure amendment CPU 102b in this operation gestalt performs is 
explained. Since it is the same as that of the 1st operation gestalt about the Maine sequence 
and the sequence in the Bure amendment ON, the sequence in the Bure amendment OFF is 
explained. Drawing 10 is drawing showing the sequence in the Bure amendment OFF in the 2nd 
operation gestalt In SI 00 in drawing 5 , when it has been recognized that a Bure amendment 
ON/OFF switqh is OFF, the sequence in the Bure amendment OFF is started from S310. 
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[0083] In S311, the existence of the display demand corresponding to an impact is checked. 
When there is no display demand corresponding to an impact, it progresses to S313, and when 
there is a station keeping control demand, it progresses to S3 12. The display demand 
corresponding to an impact is a signal which requires that it should restrict to predetermined 
time amount including the time of an impact being added in the display in a liquid crystal display 
monitor 1 3, and the usual indication should be given to a different display, and it is told to Bure 
amendment CPU102b from Maine CPU102a 

[0084] Like the 1st operation gestalt, since the camera in this operation gestalt pops up flash 
equipment according to the spring energization force, an impact Joins a camera at the time of 
pop up. Therefore, if it pops up in the Bure amendment OFF. if it remains as it is, the Bure 
correcting lens 1 vibrates, the image displayed on a liquid crystal display monitor 13 also shakes, 
and is observed, and it is unpleasant for an observer. 

[0085] With this operation gestalt, since flash equipment pop up is performed by control of Maine 
CPU102a, popping up is expected in advance, i.e., an impact joins a camera. So, with this 
operation gestalt, when performing flash equipment pop up, it is supposed that the display 
demand corresponding to an impact is given to Bure amendment CPU102b from Maine CPU102a, 
and the display corresponding to an impact is performed to a liquid crystal display monitor 13. 
[0086] Here, the display corresponding to an impact is explained. The 1st operation gestalt 
showed the example it is made for the image displayed [ refresh rate / f r / the resonant 
frequency fn of the moving part of the Bure amendment unit and the moving part decided from 
the relation of the spring material 8 and / of a liquid crystal display monitor 13 ] on a liquid 
crystal display monitor 13 by making it fill in predetermined relation not to move unnaturally. 
However, since it both has big effect on the Bure amendment actuation itself, the spring force of 
the mass of the moving part of the Bure amendment unit and the spring material 8 may be 
unable to be adjusted according to the refresh rate fr of a liquid crystal display monitor 13. 
Moreover, also about the refresh rate fr of a liquid crystal display monitor 13, if it changes 
greatly, visibility may worsen. 

[0087] Then, in such a case, this operation gestalt gives a photography person the display 
corresponding to an impact as a display which does not give sense of incongruity. Specifically, 
the refresh rate fr when performing the display corresponding to an impact is made into a 
different value from the refresh rate when performing the usual display. In order that the refresh 
rate fr when performing this display corresponding to an impact may make natural the image 
displayed on a liquid crystal display monitor 13 and may not give a photography person sense of 
incongruity, as it has the relation shown below (formula 2), it is set up between the resonant 
frequency fn of moving part (HZ), and a refresh rate fr (HZ). 
I fn-frxn|<=5 ... (formula 2) 

However, n is taken as the natural number. It is desirable to fill more preferably the relation 
shown below (formula 3). 
fn=frxn ... (formula 3) 

the above (formula 2) — or (formula 3) can prevent giving a photography person sense of 
incongruity like the 1st operation gestalt by migration of the image displayed on a liquid crystal 
display monitor 13, if relation is filled. When changing a refresh rate, he is trying to change the 
refresh rate which synchronizes with a frame rate by changing a frame rate by the image pick-up 
circuit 31 in this operation gestalt. 

[0088] In addition, if a refresh rate is changed, the modification scale of a related circuit may 
become large and may lead to a cost rise. In such a case, an image just before being shocked 
may be displayed as it is, without drawing again the image displayed on a liquid crystal display 
monitor 13 as a display corresponding to an impact, or the display to a liquid crystal display 
monitor 13 may be vanished. In this case, while controlling by the display and control section 34 
and performing the display corresponding to an impact, a frame rate and a refresh rate are not 
temporarily in agreement Moreover, at the time of focal distance modification (zooming), at the 
time of focus actuation (focusing), the display demand corresponding to an impact is except 
performed, when popping up flash equipment, and powering on etc. joins and an impact joins a 
camera. 
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[0089] It returns to drawing 10 and the display corresponding to an impact is performed in S312. 
As mentioned above, when an impact is expected on the sequence of a camera, Maine CPU 102a 
advances the display demand corresponding to an impact at the time of flash equipment pop up. 
If the display demand corresponding to an impact is advanced from Maine CPU102a, the display 
corresponding to an impact will be performed. This display corresponding to an impact continues 
the display corresponding to an impact, unless the display flag corresponding to an impact is 
canceled. After the time amount set up beforehand passes in flash equipment pop up, the display 
flag corresponding to an impact is canceled. 

[0090] By performing the above-mentioned display corresponding to an impact, it is avoidable for 
the Bure correcting lens 1 to move by the impact expected on a sequence, and to be observed 
by the liquid crystal display monitor 13. Moreover, although the display corresponding to an 
impact is not performed when the impact which is not expected on a sequence is added, in such 
a case, it is the case where threw the camera or a photography person moves a camera, and a 
photography person does not sense unpleasant. In the display corresponding to an impact, since 
power is not newly needed and station keeping control of the Bure correcting lens 1 is not 
performed, either, power consumption can be made into the minimum. 
[0091] In S313, since it is the case where there is no display demand corresponding to an 
impact, it usually displays. About S320-S370, it is the same as that of the sequence shown in 
drawing 7 in the 1st operation gestalt. 

[0092] Since according to this operation gestalt the display corresponding to an impact is 
performed only when there is a display demand corresponding to an impact, it can prevent a 
display in case an impact is added moving unnaturally like at the time of pop up of flash 
equipment, and giving a photography person sense of incongruity. 

[0093] (Deformation gestalt) Without being limited to the operation gestalt explained above, 
various deformation and modification are possible and they are also within the limits with equal 
this invention. 

(1) In this operation gestalt, a camera may be DSC, and although the example which records a 
still picture was shown, you may be photography equipment which records not only this but an 
animation, and may be photography equipment which can record both a still picture and an 
animation. 

[0094] (2) In this operation gestalt, although the lens room 2 holding the Bure correcting lens 1 
mentioned as the example the Bure amendment unit of the gestalt currently held by the four 
springs material 8 and explained it, a gestalt which insinuates for example, not only this but a 
lens room according to the spring energization force to a holddown member, and moves the 
contact section as the sliding section is sufficient as it. Moreover, this invention is applicable 
even if it is the Bure amendment unit of a gestalt which does not use a spring. 
[0095] 

[Effect of the Invention] According to this invention, the following effectiveness can be done so 
as explained in detail above. 

(1) Since it was made to have the relation of |fn-frxn|<=5, even if it is the case where it does not 
have a lock device, when not performing the Bure amendment actuation, power consumption can 
be lessened without performing maintenance control to the fixed location of the Bure correcting 
lens as much as possible. Moreover, when vibration is transmitted according to mechanical 
disturbance, the image currently displayed on the liquid crystal finder, the liquid crystal display 
monitor, etc. can be prevented from vibrating unnaturally. 

[0096] (2) When vibration is transmitted according to mechanical disturbance, the image 

currently displayed on the liquid crystal finder, the liquid crystal display monitor, etc. can be 

prevented from becoming unnatural since a display gives predetermined time amount including 

the time of an impact being added into the sequence of Bure amendment photography 

equipment, and an indication of a display to the display corresponding to an impact. 

[0097] (3) A display displays the same image data as a display as a display corresponding to an 

impact, or since it disappears a display, it can carry out this invention easily. 

[0098] (4) When vibration is transmitted according to mechanical disturbance, the image 

currently displayed on the liquid crystal finder, the liquid crystal display monitor, etc. can be 
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prevented from vibrating unnaturally, since the renewal control section of an image displays the 
output from an optoelectric transducer on a display as a display corresponding to an impact with 
the renewal frequency fr of an image (Hz) which fills |fn-frxn|<=5. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by confiputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the 1st operation gestalt of DSC by this 
invention. 

[Drawing 2] It is the block diagram of the 1st operation gestalt of DSC by this invention. 
[Drawing 3] It is drawing having expanded and shown the Bure amendment unit contained in the 
lens group L3. 

[Drawing 4] It is a block diagram explaining the control which the Bure amendment control 
section 122 performs. 

[Drawing 5] It is the flow chart which shows the main actuation which Bure amendment 
CPU102b performs. 

[Drawing 6] It is drawing showing the sequence in the Bure amendment ON. 

[Drawing 7] It is drawing showing the sequence in the Bure amendment OFF. 

[Drawing 8] The resonant frequency fn of the Bure correcting lens 1 and relation with a refresh 

rate are drawings showing migration of the image in the case of having separated from the 

relation currently aimed at with this operation gestalt mentioned later, and the relation of the are 

recording timing of CCD21. 

[Drawing 9] The resonant frequency fn of the Bure correcting lens 1 and relation with a refresh 
rate are drawings showing migration of the image in the case of having the relation currently 
aimed at with this operation gestalt, and the relation of the are recording timing of CCD21. 
[Drawing 10] It is drawing showing the sequence in the Bure amendment OFF in the 2nd 
operation gestalt 

[Drawing 11] It is a conceptual diagram about the deflection of a camera. 
[Description of Notations] 

1 Bure Correcting Lens 

2 Lens Room 

3 Coil 

4 Magnet 

5 York 

6 Right Substrate 

7 Left Substrate 

8 Spring Material 

9 Movable Electrical-and-Electric-Equipment Substrate 

10 PSD 

11 LED 

12 Electric Substrate 

13 Liquid Crystal Display Monitor 

14 Flash Equipment 

15 Pop-up Mechanical Component 

16 Release Switch 

1 7 Zoom Lever 

18 Encoder 
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1 9 DC Motor for Zoom 

20 Stepping Motor for Focuses 

21 CCD 

22 Bure Amendment ON/OFF Switch 

31 Image Pick-up Circuit 

32 A/D-Conversion Section 

33 Image-Processing Section 

34 Display and Control Section 

35 Image Storage Section 

101 Angulai^ Velocity Sensor 

102 CPU 

102a Maine CPU 

102b Bure amendment CPU 

103.108,109 Driver circuit 

104 VCM 

105 Optical Location Detection Equipment 

106 Amplifier Filter Circuit 

107 EEPROM 
L1-L4 Lens group 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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